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ABSTRACT 

At the request of the U.S. Department of Energy (DOE), a team from Oak Ridge 
National Laboratory (ORNL) conducted an independent radiological verification survey at 
the former Bridgeport Brass Company Facility, Seymour, Connecticut. The survey was 
performed from September of 1992 to March of 1993. The purpose of the survey was to 
determine whether residual levels of radioactivity inside the Ruffert Building and selected 
areas adjacent to the building were remediated to levels below DOE guidelines for FUSRAP 
sites. The property was contaminated with radioactive residues of 238v from uranium 
processing experiments conducted by Reactive Metals, Inc., from 1962 to 1964 for the 
Atomic Energy Commission. A previous radiological survey did not characterize the entire 
floor space because equipment which could not be moved at the time made it inaccessible 
for radiological surveys. During the remediation process, additional areas of elevated 
radioactivity were discovered under stationary equipment, which required additional 
remediation and further verification. 

Results of the independent radiological verification survey at the former Bridgeport 
Brass Company Facility con&m that, with the exception of the drain system inside the 
building, residual uranium contamination has been remediated to levels below DOE 
guidelines for unrestricted release of property at FUSRAP sites inside and outside the 
Ruffert Building. However, certain sections of the drain system retain uranium 
contaminauon above DOE surface guideline levels. These sections of pipe are addressed in 
separate, referenced documentation. 
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Results of the Independent Radiological Verification Survey 
at the former Bridgeport Brass Company Facility, 

Seymour, Connecticut (SSCOOl) * 

INTRODUCTION 

Between 1962 and 1964, Reactive Metals, Incorporated, conducted experimental 
activities related to the development of nuclear energy at a 60-acre facility located at 15 
Franklin Street, Seymour, Connecticut. The city of Seymour lies on the Naugatuck River 
approximately ten miles northwest of New Haven. Experimental activities at the facility 
included the machining, rolling, and extruding of uranium billets in the Mannesman Piercing 
Experiment, which was conducted under contract to the Atomic Energy Commission in the 
presently-named Ruffert Building. In 1964 the property was purchased by the Bridgeport 
Brass Company. Later the facility was purchased by an employee group and renamed 
Seymour Specialty Wre Company. The Ruffert Building was leased to and occupied by the 
Electric Cable Company at the time of both scoping and verification surveys. ’ 

At the request of the U.S. Department of Energy (DOE), a team from Oak Ridge 
National Laboratory conducted an independent radiological verification survey at the former 
Bridgeport Brass Company Facility, Seymour, Connecticut. The survey was performed from 
September of 1992 to March of 1993. The purpose of the survey was to determine whether 
radioactivity, from residues of 238U inside the Ruffert Building and selected areas adjacent 
to the building, was remediated to a level below acceptable DOE guideline levels for 
FUSRAP sites. In the previous scoping survey, the entire floor space was not accessible 
because of equipment which could not be moved at the time. During the remediation 
process by Bechtel National, Inc. @II), additional areas of elevated radiation were 
discovered under stationary equipment, which required additional remediation and further 
verification. 

VERIFICATION PROCEDURES 

A description of the typical survey methods and instrumentation providing guidance for 
the verification survey may be found in Procedures Mammal for the ORNL Radiological 
Survey Activities @ASA) Program, 0 RNLITM-8600 (April 1987).2 

‘The survey was performed by members of the Measurement Application8 and Development 
Gmup ofthe Health Sciinces Re8eamh Division at Oak Ridge National Laboratory under DOE contract 
DE-AC05-840R2 1400. 
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Gamma radiation levels were determined using portable NaI gamma scintillation meters; 
beta/gamma measurements were made with GM “pancake” probes; alpha measurements 
were made with ZnS ‘beer mug” detectors. Large-area proportional detectors were used to 
scan floors. 

The outdoor survey in the vicinity of the building included: 

Collection and analysis of systematic and biased soil verification samples at the north 
end of the building from an area beneath the floor of the former scale room and an area 
(approximately 12 ft. by 12 ft.) adjacent to a concrete pad north of the Ruffert Building 
after the areas were remediated. Gamma and beta radiation levels were measured after 
each remedial phase until the particular area was cleaned to within DOE guidelines. 
Figure 1 shows elevated areas, prior to remediation, and verification sample locations. 
Collection and analysis of a sediment sample from a storm drain and a rock sample from 
a granite stone outcrop. 

The indoor survey of the building included the following: 

Measurement of alpha and beta-gamma radiation levels in all accessible areas of the 
building, after remediation activities occurred and wherever areas of elevated radiation 
levels were indicated during surveying activities. Figure 2 is a diagram of the drain 
system inside the Ruffert Building. Drainlines were logged with a GM probe to the 
point of refusal, or to the next intersecting drain, or as far as practical in a 
noncontaminated line, for measurement of beta-gamma levels. Certain sections of the 
drain system had uranium concentrations above DOE surface guideline levels. The 
slmeyindicate4l maximum beta-gamma levels of 172,000 dpm/l 00 cm* in drains. Five 
contaminated drains were completely removed from a raised floor area in the northwest 
comer of Room 5 referred to as the pedestal area (see enlarged area on Fig. 2). 
Smears of selected floor, wall, and overhead surfaces for measurement of transferable 
alpha and beta-gamma radioactivity levels. All floor and overhead smears were within 
DOE FUSRAP guidelines. Figures 3 and 4 show smear locations on floor and overhead 
surfaoq respectively, inside the RuffYert Building. Smears were taken on five drains in 
the second floor laboratory (see Fig. 2). 
Sampling and radionuclide analysis of sediment ver%cation samples from drains (Fig. 2) 
and systematic verification samples from floors (Fig. 3). Verification samples VS 11 and 
VS 13 are soil composite samples taken under the concrete where contaminated floor 
joints had been removed. Verification sample VS 12 is a composite soil sample taken 
from soil underneath concrete at a drain opening where the drain and surrounding 
concrete had been removed. 
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VERIFICATION SURVEY RESULTS 

DOE guidelines are summa&d in Table 1. Typical background radiation levels for the 
Seymour, Connecticut area are presented in Table 2. These data are provided for compari- 
son with survey results presented in this section. Background concentrations have not been 
subtracted from radionuclide concentrations measured in soil samples. 

As equipment was moved during the remediation process, additional elevated areas 
were discovered, characterized, remediated and verified. All floor, wall, and overhead 
surf&s were verified to be within DOE guidelines and released by ORNL at the end of the 
veritication survey. Second floor drains were verified to be below guidelines after on-site 
smear analysis, and limited beta-gamma scans using a modified GM tube/Bicron instrument. 

Radionuclide analysis was performed on systematic, biased, and sediment verification 
samples collected at locations inside and outside the building. Results of analysis are listed 
in Table 3. Although samples VS4 and VS5 were above background levels for 238U for the 
Seymour, Connecticut area (see Table 2), they were well below DOE guidelines. Drainline 
sediment samples VE7, VE8, and VE9 from drams (Fig. 2) showed =*U concentrations of 
100,320, and 2400 pCi/g, respectively. This report does not provide complete verification 
of the floor drain system. The drain system was also assessed by a hazard assessment, and, 
based oydhe hazard assessment, DOE approved supplemental standards for the floor drain 
system. ’ 

All 170 smears taken on surfaces throughout the building were analyzed on-site and 
indicated that transferable radioactivity levels were below the minimum detectable activity 
(MDA) for field instruments of 50 dpm/lOO cm* for alpha contamination and 
160 dpm/lOO cm* for beta-gamma contamination. 

CONCLUSIONS 

Results of the independent radiological verification survey at the former Bridgeport 
Brass Company Facility confirm that, with the exception of some sections of the drain 
system inside the building, residual uranium contamination has been remediated to levels 
within DOE guidelines for FUSRAP sites inside and outside the Ruffert Building. Certain 
sections of the drain system retain uranium contamination above DOE surface guideline 
levels. These sections of pipe are addressed in separate, referenced documentation.3V4 
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Fig. 1. Area outside the Ruffert Building showing locations of systematic, biased and sediment verification samples, and areas 
above DOE guidelines prior to remediation to levels below DOE guidelines. 
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Fig. 2. Diagram of drain system, drainline sediment verification sample locations, and drain smear locations inside the Ruffkrt Building. 
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Table 1. Applicable guidelines for protection against radiation 
- (Limits for uncontrolled areas) 

Mode of exposure Exposure conditions Guideline value 

Gamma radiation Indoor gamma radiation level 
(above background) 

Total residual surface 
contaminationb 

u*u, TJ, u-natural (alpha 
emitters) 

Maximum 
Average 
Removable 

232Th, Th-natural (alpha 
emitters) 

Maximum 
Average 
Removable 

9% =ll& transuranics 
Maximum 
Average 
Removable 

Beta-gamma dose Surface dose rate averaged 
rates over not more than 1 m* 

Maximum dose rate in any 
loo-cm2 area 

Radionuclide con- 
centrations in soil 
(generic) 

Maximum permissible con- 
centration of the following 
radionuclides in soil above 
background levels, averaged 
over a loo-m2 area 

=%a 
v2Th 

20 /.&/ha 

15,000 dpm/lOO cm2 
5,000 dpm/lOO cm2 
1,000 dpm/lOO cm* 

3,000 dpm/lOO cm2 
1,000 dpm/lOO cm2 
200 dpm/lOO cm2 

300 dpm/lOO cm2 
100 dpm/lOO cm2 
20 dpm/lOO cm2 

0.20 mrad/h 

1.0 mrad/h 

5 pCi/g averaged over the 
first 15 cm of soil below 
the surface; 15 pCi/g 
when averaged over 
1 j-cm-thick soil layers 
more than 15 cm below 
the surface 
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Table 1 (continued) 

Mode of exposure Exposure conditions Guideline value 

Derived c4mcentrations at zj8U 35 pci/gc 
similar FUSlUP sites 

Site-specific soil 
-tration limits for 
Seymour site’ 

As accomplished 

“The 20 FR/~ shall comply with the basic dose limit (100 mrem/year) when an appropriate-use 
scenario is considered. 

%OE surface contamination guidelines are consistent with NRC Guidelines for Decontami- 
nation at Facilities and Equipment Prior to Release for Unrestricted Use or Termination of 
Licenses for By-Product, Source, or Special Nuclear Material, May 1987. 

QOE guidelines for uranium are derived on a site-specific basis. 
%&no, J. W. Wagoner II, Director, Division of Off-Site Programs, Offke of Eastern Area 

Programs, Office of Enviromnental Restoration, U.S. DOE, to L. K. Price, Director, Former Sites 
Restoration Division, Oak Ridge Field Office, U.S. DOE, December 2 1, 1992. 

Sources: Adapted fkom U.S. Department of Energy, DOE Order 5400.5, April 1990, and U.S. 
Department of Energy, Guidelines for Residual Radioactive Material at Formerly Utilized Sites 
Remedial Action Program and Remote Surplus Facilities Management Program Sites, Rev. 2, 
March 1987; and U. S. Department of Energy Radiological Control Manual, DOE N 5480.6 
(DOEIEH-256T), June 1992. 
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Table 2. Background radiation levels and concentrations of selected 
radionuclides in soil in the Seymour, Connecticut, area 

Type of radiation measurement Radiation level or 
or sample radionuclide concentration 

Gamma exposure rate at 1 m 
above ground surface &R/h) 

8 

Concentration of radionuclides 
in soil (pCi/g) 

232n 0.9 
226b 0.9 
238U 0.9 

‘Values obtained from locations in northern New Jersey area, southwest of Bridgeport 
and Seymour, Connecticut. 

Sources: U. S. Department of Energy, Radiological Survey of the Middlesex 
Municipal Landfill, Middlesex, New Jersey, DOEIEV-0005/20, April 1980; 
T. E. Myrick B. A. Ebven, and F. F, Haywood, State Background Radiation Levels: 
Results OfMeasurements Taken During I975-1979,ORNL/TM-7343, Martin 
Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., November 1981. 
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Table 3. Concentrations of radionuclides in soil and drain verification samples 
at the former Bridgeport Brass Company Facility, Seymour, Connecticut 

Sample ID” 
Depth Radionuclide concentration (pCilg)’ 
(cm) TJ “*l-h =%a 

vs4 o-5 

vs5 O-10 

VS6 o-15 

vs7 o-15 

VS8 o-15 

vs9 O-15 

VSlO granite 

VSll soil composite 

vs12 soil composite 

vs13 soil composite 

VB5 O-15 

VE7 

VE8 

vE9 

VElO 

VEll 

drain 

drain 

drain 

drain 

drain 

Systematic samplesC 

7.8 f 1.0 co.29 

20*2 1.0 f 0.1 

1.1 f 0.4 CO.17 

1.8 f 0.2 0.08 f 0.03 

2.7 f 0.4 co.15 

cl.5 CO.20 

3.0 f 1.0 0.14 f 0.06 

1.9 f 0.3 -=0.20 

1.2 f 0.5 -=o. 12 

1.1 * 0.3 (0.14 

Biased sampled 

2.5 f 0.5 0.17 io.04 

Floor drainline sediment samples 

100 f 20 5.0 %2.0 

320 *20 16 *6 

2400*200 110 *to 

1.6 *0.5 -4.09 

3.4 i0.6 4.22 

0.84 f 0.2 

0.83 f 0.2 

1.1 f 0.2 

1.2 f 0.2 

1.1 f 0.2 

1.3 f 0.2 

1.9 f 0.06 

0.84 f 0.2 

0.82 f 0.2 

0.79 f 0.03 

1.1 *0.2 

e 

e 

26 *2 

0.74 f 0.02 

0.75 f 0.1 

0.83 f 0.1 

0.83 f 0.1 

0.91 f 0.1 

0.79 f 0.1 

0.93 f 0.1 

1.5 f 0.04 

0.77 f 0.1 

0.77 f 0.1 

0.74 f 0.02 

0.88 f 0.09 

~3.8 

-=20 

1.4 f 0.5 

0.66 f 0.02 

1.06 f 0.2 0.75 f 0.09 

“Sample locations are shown in Figs. 1,2, and 3. 
‘indicated counting error is at the 95% confidence level ( *2a). 
“Systematic samples are taken at locations irrespective of gamma exposure rates. 
dBiased samples are taken Corn areas with elevated gamma exposure rates. 
“Sample not analyz4xl for u2Th. 
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